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Number Title © Status % Effors Hzpended
124-X15 Radiaticn vs. Corrosion Reduced Activity 17.7 30
147-X3% X Stack Gas Disposal Starting Runa 11.3 10
107-X52 Operating Power Clinton Pile Insctive 0 9
107-X6E8 Increasing Pile Power Minor Activity 1.4 Q
124122 Auninum®® $n Pile Water Inactive 0 !
124-x128 Corrosion Potentials Inactive 0 1
1’-!-1«&3}3 Design of Saipping Containors Hinor Activity 8.5 4]
1245148 Radiation vs. Film Formation Revising Apparatus 4.5 5
i07-x158 New FPlle Zxplorations Raport Tabled 1.2 4
227-1155 Wasta Uranium Recovery Active 11.6 15
2’42*2173 205 Stack Gas MoniSoring Active 3.3 2
122-X19% Spray Cooling X Pils Minor Actirity 1.9 4
127=X20R Detaction Jadret Failure by Activisy Active 13.9 g
1242215 Da’cectiomt Blisters Active 25.2 23
263=X500C Ianthanum Activa 8.5 i0
i27-X18P Bars Slug Water Activity Inactive Q0 0
102-X20P Product/Power Ratio Inactive 0 0
100.0 100

*4 Total $echnical personnsl this poriod « 35
**4 Total technical pergonnsl nexs pericd = 33

Including part time of Kline, Carlson and Simpmon, Metallurgicsl laberatory.

Including 7ull %ime of Bloch, ¥lerman, Murray, Ssper, Schatz, Darton and
Hodine, Metallurgical Iabvorasory, '

&% Including paré time of Kline, Metallurgical laboratory.
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Changes in Personnel

K. J. sax and ¥. C. Overholt were transferred from the Semiworks
and Process Development Division o the Zngineecring Development Section
at the beginning of the report period. They have been assigned %to work
on the analysis of air for active xenon. §S. Kunlansky was transferred
to HEW at the beginning of the report period. The group formerly headed
by him hag been combined with R. B, Briggs' group.

Problem Assignment 124-X1E : Rediation vs. Corrosion (Bernstein, Carson,

Briggs, McGullough, uroghen, Witkowski, Ura,
Reid, Manowitz,lore, Manowitz, Sieman, Fein-
berg, Winsch, part time) '

The corrosion run in the W tubes at 50° (18~7) was stopped after 31
days of operation in order to make way for delayed neutron monitoring
experimenta. The run was made with synthetic W water of pH 7.5, 10 ppm
added silica; and 0.05 ppm iron. Hanford Si-bonded slugs werse uged. No
film appeared on the slugs and there was no pressure drop increase. Core
rosion was less than .2 mil/mec. Water velocity was 6'/sec.

Run 19-§, the companion to this run, made at 85° is now 2C days old
and is to be continued. No pressurs drop increase and no svidence of
Jacket failure have been noticed. The iron content of the water used in
these experimental runs is abnormally low. Tube #1i is being used for
tests on the corrosion rssistance of steel slugs coated with a special
sodium~aluminum silicats. These slugs have not been removed from the
tube ag yet. Tegis mede outaids the pile indicated rathesr poor corrosion
resistance. Dr. L. F. Cuwrtis who supplied the sluvgs under test has
sscured additiconal siugs coated with a similar but somewhat different
material for testing alsc.

Tests made outsgide the pile to compare 25 and 728 corrosion in pils
water have gone a total of 55 days. Oxalic acid washes have doen applied
periodically. The weight loss of ths 25 has been nearly iwics that of
the 725 although both are within tolerable limits.

MeCullough is atill waiting on delivery of materials for construction
of a circular saw for removing a stuck slug from the tubes. Iore reports
that cold 70% nitric acid failed to remeve a stuck alug in 24 hours. Hot
nitric acid removed the slug in 13 hours. It is thus indicetsd that this
wethod of removal is feasibls although it may not be as convenispt as the
use of a chisel or saw.
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Problem Agsigpment 147-X3B': X Stack Gas Disposal (Overholt, Kline, sax,
me; Uarson, ward, Briggs, lore, part

time)

The apparatus to be used for determination of radio~xenon in the
atmosphere hag arrived and has been set up. It consgists essentially
of a trap filled with liquid air through which the gsample is drawn and
in which the higher boiling gases such as xenon and radon are condensed.
This solution is then vaporized and the xenon and radon geparated by ’
salective adsorption. Preliminary tests on the apparatus indicate that
it is in good working order and it is anticipated that both blank and
active runs will be made during the coming period.

Problem Assignment LO7=X5E : Operating Power Clinton Pile

Inactivs.

Problem Asgignment 107-XGE s Increaging Pile Power (Briggs, Sisman, part time)

Tests were conducted to determine whether X slugs would ignite in
air at 300°C ana 50-601/sec. This information was reguested in view of
the recent increass in temperature in the pile to 2507, No ignition was
noticed at this temperature although there was much oxidation of the
slugs having broken Jjacksts and of & piece of bare metal testad at the
same time. Details are reported in H~CE-2025.

Problem Assignment 124-X11E @ Aluminumgs in Pile Water

Inactive.

Problem Assignment 124-X12E : Corrosion Potentials

Inactive,

Problem Assignment 141-X13E : Design of Shipping Containers (Lore, part time)

Routine shop contacts were made to maintain progress on the manufacture
of containers described in previous reports,
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Problem Assigmment 124-X1UE : Rediation vs. Film Tormation (Bernstein, Ura,

Brigzs, Matiowitz, Witkowskl, Feinberg, part
time; Weil, full time)

The apparatus being used %o determine the rate of film buildeup in
Al capillary tubes is being revised. It has been characterized by rather
poor reproducibility and it now seems established that improved accuracy
can be hed only if measures are taken to prevent emergence of air from
solution in the water during passage through the tube. This discovery
does not effect the conclusions previously presented however.

Protl em Assignment 107-X15E : New Pile Explorations (Weills, Lane)

A detailed report on the carbide power pile has besn reviewed. It
has been decided that completion of this report will be deferred until
more time is available t0 work on this assigrment.

A suggestion by C. D. Coryell and H. S. Brown that a homogeneous
urenyl sulfate pile be built is being considered to the extent that
suitable materials of construction are being sought.

Problem Assignment 227-X16E : Waste Uranium Recovery (silverman, full time;
Ward, weills, lane, Lore, part Hime)

Weills has completed a calculation of the activities to be expected
in W-l0 ard W-7 at various times during the coming five years. The cale
culations show that the largest zamme contributor is the zirmniun~
columbium duo at present. After tha emd of 1945, cesiumi3® will be the
largest gamma contributor. Strontium, yhitrium, cerium and praseodymium
are the maln present beta sources. After the end of 1945, cerium and
prageodymium will he the main ones. Thege calculationg are Tased on a
detailed analysis of operating date which includes time exposed in pile,
power durlng expesure, and cooling tima.

Silverman is making a laboratory study to determine the eifectiveness
of removal of phosphate lon by precipitation of uranium peroxide. This is
a possibly important point since some of the uranium phosphates apparently
tend to precipitate during molvent extraction if the phosphate is not pre-
viously removed. Other experiments with packed glass columns show that
Borl saddles and Raschig rings are definitely superior to Fensike rings and
beads from the point of view of permissible liguid velocity without flood-
ingo
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In general, three procedures for solvent recovery of uranium are
- now under consideration. :

1. Aecidification, precipitation of insolubles with calcium nisrate
followed by extraction with dibutyl carbitol.

2. Acidification, precipitation of barium ingolubles and extraction
as above.

3. Acidification, precipitation of uranium peroxide, re-solution of
the precipitate in nitric acid, and extraction of this solution
with dibutyl carbitol.

The third procedure, although requiring handling relatively large
pracipitates, now seems the most attractive of the thres.

Recent reduction in manpower in the Analytical Division has congid-
erably slowed down progress on thisg problem since all chemical analyses
have been performed by the Analytical Division.

Problem Assignment 20:2-X17E : 205 Stack Gas Monitoring (Adams, full time:
TiZZ8, par e

Numerous small adjustmente and substitutes of more suitable types of
equiprment have been made in the analytical setup in Building 204 with
which it is intended to determine the xenon and icdine activities in
dissolver off gases. Many of the difficulties with this equipment have
arigen from the fact that it was originally designed for somewhat dif~
ference service and is not suitable without extonsive alterations for
ths present purpcse. The new equipment includes a new bellows in the
Taylor flow control, steam reducing valve on the steam jJets, liguid traps
on all lines to prevent access of liquid HNOz to the ring balances and
other instruments.

Problem Assignment 242-X19E : Spray Cooling X Pile (Brigegs, Sisman)

Investigation of stable fogs for introduction into the inlet duet of
the X pile indicates that such fogs probably contain too little liquid
water perceptidly to increase the pils power. It is now suggested that
the water might be intreduced as a very thin high velocity jet imto each
tube in the pile. It is reasoned that the momentum of the Jet will carry
the water to the hot portions of the pile where 1t will evaporate rather

than saturate the graphite. It ig likely that this proposal will de tried.
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Problem Assignment 127-X20E : Detection of Jacket Failure by Activity

(ﬁarlson, SImpson, fTull tima; Penfistoin,
Briggs, Witkowski, Reid, Manowitz, Ura,
- Winsch, Peibberg, part time)

Carlson and Simpson returned near the beginning of the report period
to contipue work on the delayed neutron method for detection of burst
Jackets. The data obtained are not completely understocd.

The apparatus consisted essentially of a neutron counting chamber
strapped to a pipe through which water from the pile was passed. Pro-
visions for various delay timeg were incorporated in the apparatus.

The neutron chamber was shislded with paraffin, cadmiun and masonite so
that there was no interference from the neutron field in the room. It

was found that a considerable counting rate versisted even when the pile
hed been shut down, after water had been passed through it and through the
pipe %o which the counting chamber was strapped. This coxting rate wes
much less when no sodium dichromate was added %o the water and could be
reduced to background by washing the pipe with oxalic acid. It hag been
suggested that the counts observed are due to emission of delayed neutrons
by some product originating from bombardment of chromiwm, but the final
analysis of the data 1s yet to be made. It was algo found that practically
all kinds of slugs and tubes contain enough uranium on the surface at lsast
to cawuse 2 neutron count which would iniicate & considerabls exposure

of bare metal. This appearsd tc be no worse with badly penetrated slugs
than non~penetrated or dummy slugs. GCarlson and Simpson have returned %o
Chicazo for study of the data.

Problem Assignment 124-X21% : Detection of Blisters (Block, Murray, Saper,
TWierman, Schaty, medine, Barton, Gorden, full
time; Briggs, McCullough, Croghan, Manowitz,
part time)

The group of physicists working in Building 305 report that slectrical
transducers ars now availabls so that experiments on the transmigsion of
sound through the annulus between tube and slugs can be undertaken. It igz
8till thought to bs impractical %o ligten for blister-producsd changes in
tube noises since the noise itself is variable and unreproducible. At
best, blisters preduce only extremely sligh% changes. Thers ig goms
reason to Delievs that frequencies between 150 and 500 ke can get through
the annwjus. There is as yet, however, no indication of %he affect of a
bligter on transmisaion.
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Gordon and McCullough continued to experiment with the slectrical
methods for determining a contact between slug and tube. One of the
principal difficultics lles in the fact that blisters cannot be produced
at will. No definite resgults are yet available, bdut the outlook 1s
favorable. Glass cloth and thread are now being considered as insulators
for the slugs. Samples are under bombardment in the pile %o determine
the effect on mechanical properties.

Problem Assignment 263-X60C : Lanthanumluo (WYebeter, White, full time;
Ward, HcCullough, lLore, part time)

Operation of the apparatus for preparation of Ia;ho hes started.
It geems to be going in a generally satisfactory way. White has spent
full time in preparation'of drawings for the report which will be igsued
covering this preparation. McCullough hag undertaken the design of a
new ani presumably more permanent installation for this preparation.
The principal changes from the present design are that 1% is planned to
uge batches of 50 slugs rather than 12 slugq%ach, also, centrifuging will
be substituted for filtering wherever possible, and that nc glass or other
fragile materials will pe vsed in the irradiated regions. 1I% 1is clear
alsc that such an apparatus cannot be set up in the pregent cells in
Puilding 706C because of their small size. It is not, however, known
what building facilities will dbe required as yet. The design is being
done on an fif-as-and-when® basis ipasmuch as it has not been dacided
that such apparatus will be built.

Problem Assignment 127-X18P : Bare Slug Water Activity

v

Inactive.

Problem Assignment 102-X20P

»3

. Product/Power Ratio

Inactive.
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ENGINEERING DEVELOPMENT SECTIOH

M. C. Leverett, Section Chief

SEMINONTHILY REPORT FOR PERIOD ENDING SEPTELBER

Number Title Status ? Effort Expended
“hig Per, Next I .
124=X1E Radistion vs. Corrosion . Active 22 23
147-X3E X Stack Gas Disposal Active¥ 9 iD
107=-X5E Opersting Power Clinton Pile Inactive 0 G
107-X& Increas Pile Power Inactive 0 »
124-X11E Alumimm<® in Pile Water Inactive 0 5
124=-X12E Corrosicn Potentials Minor Activity 2 2
141-X13E Design of Shipping Containers Inactive 0 3
124=X14E Radiation vs, ¥ilm Formation Active 6 5
107=-%315E New Pile Explorations Inactive c D
227-X16E Waste 'Uranium Recovery Active 15 is
2 2-X178 205 Stack Gas Honitoring Active 5 3
122-X19E Spray Cooling X Pile Minor Activity 2 2
127=-X208 Detection Jacket Failure by Activity Inactive G a
124-X21E Detection of Blisters Activex 30 s
263-X60C Lanthanuml40 Active 8 8
127-X18P Bare 8lug Water Activity Starting again 1l 2
102-X20P Product/Power Ratic Inactive 0 3
100 100

#Total technical personnel this period = 33
#Total technical personnel mext pericd - 31

Including all or part time of Moon, Saper, Niermsn, Block,
Murray, Modine, Schaatz, Barton and Kline, Hetallurgical
Laboratory.




Changes in Personnel

Jdo. A, lane was transferred f{rom this laboratory during the
period, 8. E. Philiips was added %o the Corrosion Group, itransfer-
ring from 100 Area Cperations, S. A. Kline of the Metallurgical
Laboratory returned to that Laboratory after superintending setting
up and initial runs of the zencn analysis apparatus,

Problem Assignment 124-XIE : Radiation vs, Corrosion (#insch, Feinberg,
- full time; Briggs, Reid, W¥itkowski, Ura,

Fhilllps, Manowitz, Bernstein, Carson, part
tine)

There were no significant developments on this problem during the
half month just passed. A charge of Hanford silicon-bonded slugs has
gone 39 days at 85° in W water without evidence of failure. Experiments
also are being conducted to determine the sultability of a coating con~
sisting of a special sodium-aluminum silicate compound in which Dr. L. F,
Curtls is interested. Tests on steel slugs coated with this material
were terminated after 25 days. The slugs were observed to have rust
spots on them, btut Dr. Curtis axpressed optimism since he felt that the
coating as applied was much poorer than could be attained. Tubelloy
slugs coated with this material are to be supplied by Dr, Curtis for

further testing,

Probiem Assignment 147-X3E : X Stack Ges Disposal (Sex, Overholt, full

time; Briggs, Kline, Carson,.part time)

The apparatus for determination of rsdioc-xenon in the atmosphere
near the plant has been operated three times. The first run was presum-
ably a blank run and the sample taken during a pericd when there was no
dissolving going on in Building 205. A count of 50 ¢/min due to radioc-
xenon was observed. The two active runs taken during periods of dis-
solving and at locations where it was hoped that maximum concentrations
of xenon would be found have given 70 and about 200 ¢/min. These results
have not been calibrated in terms of xenon content of the air, but counts
due to radon in the same apparatus have run more than 1000 ¢/min on oc-
casion, It is, therefecre likely that xenon concentrstiocn is extremely
small. Additlonal runs will be made as dissolvings permit,

Problem Assignment 1C07-X6E : Increasing Pile Powsr

Inactive,
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Aduminum® in Pile Water

Problem Assignment 124-X118

Inactive.,

oo

Corrogion Poteniials (Briggs, Bernstein,

Problem Assigmment 3124-X12E
White, part time)

Data were worked up for a report.

Problem Assigmment 141-X13E : Design of Shippine Containers !

Inactive.

Problem Asgignpent 124-X14F : Radiatlon vs, Film Formation (Weil, full

time; Briges, Reid, Witkowski, Phillips,
Ura, Manowitsz, Carson, pert time)

A run in the capillary tubs in the pile mede with demineralized
water containing 2 ppm sodium dichromate at pH 6.5 has shown no incresase
'in pressure drop in 205 hours. This is thought pessibly to be due to
the fact that the iron content of the water is low.

‘Zrcblgm Assipnyent 107-X158 s Hew Pile Explorations

Inactive.,

X168 : Hagte Uranium Reocovery (Lame, Weills,
Stivermsn full time; Ward, White, part time) .

During the period past, a meeting was held in New York with the
District offices to discuss the recovery of waste uranium. The princi-
pal points developed were that recovery of the metal 4s & B problem and
should not occupy the attention of more than 57 of the chemists. For
most effective utilization, the material at Clinton should all He recover-
od by February 1946, Some stress was put on the fact that the recovery
of Clinton metal can serve as a pilot plant for recovery of Hanford metal,
In addition, the availabllity of dibutyl sarbitcl was discussed and it
was developed that this material costs approximately 904/1b end is not in
commercial productica at present. The distribution cosfficients of some
of the elements which are by-rroducts were stated %o ba of the order of 10=2
or less with the exception of columbium on which thers is no data.
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The experimental work on waste uranium recovery is being
transferred from the Design Croup to Section I of the Techrnical Div-
ision and will be supervised by #, H. Baldwin., The Zesign Group
will continue to make studies of an enginecering sort on the process.

Experimental work during the pericd pest has shown that the
presence of excess nitric gecid in the waste soluticn doss not mark-
edly interfere with extracticn of the waste by carbiiol and removal
of the wuranium from the carbitol with water. Other work has shown
that the separstion of phosphate from uranium by preesipitation of
wandium peroxide is not effective and that uranium phosphete as well
as uranium peroxide precipliaies. This seems to rule out the proposal
to effect the separation in this way. Other data, howsver, indicate
that although there is considerabie interference of phosrhate ion
with the transfer of uranium from the waste solution to the carbitol
the transfer can nevertheless be effected. The data taken on small
columns indicate that s column 15-26' tall should extract 99% of the
uranium from the waste assuming that 600=400 grams/liter of calcium
nitrate have been added to the waeste. Othsr resuits of the columm
experiments show that the heipght of a transfer undt is about 3.6'
for 1/4% saddles and about 4.5' and 6.5' respectively for flow rates
of 20 and 40 cc/min in a 3/4" column with 1/4" rings. These values
are in reasonably good asgreement with those which would be praedicted
from the ilteraturs. During *he pericd to come, emphasis will be
placed on obtaining the still missing equilibrium data for the transfer
of uranium from the waste to carbitcl and from carvitol to water, The
distribution of activities will also be sought. Thres stainless stesl
columns are being set up in the Semiworks area for further small scale

studies of this type.

Problem Assignment 242-X17E : 205 Stack Gas Menitoring {(Adams, full time;

Briggs, Witkowski, Ura, part time)

Satisfactory operation of the monitoring equipment in Building
204 wes achieved during the period past. However, il is also desired
to make some final alterations in the equipment before releasing it
permenently. It is anticipated that this will bs completed during the

coming pericd.
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» Spray Cooling X Pile {Sisman, Briggs, part %ime

A new nozzle will be used to introduce a jet of water into a
channel in the pile, it being hoped that the stream will carry to the
active portion of the pile., Additional calculations and research ine-
dicate that the amount of water which can be introduced by suspension
in the main air supply could result in a power increase of only 5-600
KW maximum. This substantially checks the results report by Rupp some
months ago.

; ¢ Detection of Jacket Failure by Activity.

: Detection of Bligterg {Croghan, Murray,
Modine, Block, Niermen, Saper, Schastaz,
Barton,full time; Manowitz, Ward, McCullough,

Gordon, Moon, par’c time)

McCullough and Gordon have continued experimenits on a low priority
level with the electric cantactor type of blister detection, The feasi-
bility of using glass cloth to insulate the slugs from the ribs has been
partly investigated by exposing scme of the cloth to radiation in the pile.
After approximately seven days exposure, there was noticeable discoloration
and it wes indicated that the cloth had lost some of its stremgth., It is
not yet established whether these are suﬁficiently unfavorable indications
to rule out this material.

Work continues in Bullding 305 on the sonic dstection of blisters.
The equipment for high frequency sound transmission has finally been ase
sembled. Two plezo.electric transducers and mounts have been receiyed.
The transducers which rescnata at 725 k¢ and cen be uwsed at frequencies
as high as 2000 kc have annulsr crystels of ammonium dilgirogen phosphate.
It has been foumd that in an unloaded tube with water flowing, a signal
of 10,000 times the noise level can be transmitted from the outlet end to
the in1et end. Measurements in loaded tubes are at present under way.

Barton has designed lucite windows for installation at the ends of
the nozzles and with the aild of these, it 1s found that some of the SMX
tubes contaln persistent air bubbles which cling to the tops of the tubes
even at high pressure and flew rates. The lucite windows also permitted
the incidental investigation of propagation of light through the anmlus,
It was found that in a clean tube loaded with clean slugs the lighi from
a two=cell Tlashlight was readily visible through the anmulus when water




was flowing. The light w When the water was cut off,
the 1ight immediately disaPbpesred. After about thres minutes, it was
again faintly visible and after about half an hour, it was as bright
as when the water was flowing. If the water were turned on agein at
any time during this half hour, maximum visibility was immediately re-
stored, It is thought that these effects are due to suspended matter
in the water. It was also observed that all but one of the standard
orifices used at the inlet encé of the tube gave rise to clouds of
bubles at the input end.

A blistered slug was inserted and there was some indication that
the distribution of light around the annulus was altered by the blisters.
The blisters seemed to effect the transmission of a columnate light
from a spot light more than the transmission of the light from a
flood light. Several photogrephs were made without a lense which seemed
to show that the blisters cast a shadow down the amnnulus,

Problem Asgienment 263-X60C : LanthamumC (Webster, full time; Ward,
N _ McCullough, Gordon, part time)

. After the successful operation of the equipment for the prepara=
tion of Lal40, D. S. Webster has withdrawn from active participation
in further preparations and has spent the period past in preparation
of a report on the enginesering phases of the instellation. In addition,
KeCullough is working on the dssirn of a more permament type of instale
lation for this same preparation. The principal differences between this
and the present installation are to be the substitution of non-fragile
materials such as stainless steel for glass wherever possible, the elimin-
ation of filters where this is possible and the substitution of cemtrifuges,
and an increase in the size of the batch which mey be processed.

Problem Assignment 127-X18P 3 Bare Slue Water Activity (Sisman, Briggs)

This assignment which has been inactive for some time has been re-
opened in order to complete it and to provide a final answer on the
feasibility of the use of bare slugs at Hanford in a great emergency.
vagsurements during this period consisted only of determination of the
eloctrochemical potential differences between tuballoy end sluminum and
zinc., It is found that under operating conditions, the tuballoy will
be protected from corrosion by either zinc or aluminum, It is probable
that ghort bare slugs will be inserted in the pile during the coming
pericd,
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Inactive.




